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PROBLEM TO BE SOLVED: To prevent the degradation of display 
characteristics caused by stripes occurring in division boundary positions even 
when increasing the number of degrees of freedom of display area selection for 
picture-in-picture or the like. 

SOLUTION: A source driver SD1 for main video screen and a source driver SD2 
for superimposition or picture-in-picture share signal lines SL1 to SLn, and a 
control part 3 outputs video signal sampling start signals SSP1 and SSP2 to the 
source drivers SD1 and SD2 with a lag between them so that the signal line SLx 
(1<x<N) which the source driver SD1 has finished driving may be driven further 
by the source driver SD2. Therefore, the main video screen given by the source 
driver SD1 can be overwritten on a screen for superposition or picture-in-picture 
given by the source driver SD2. In this case, the source drivers SD1 and SD2 
themselves are not divided so as not to generate stripes in division boundary 
positions on the display screen. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The scanning-line drive circuit which carries out sequential supply of 
the scan signal at the scanning line by which two or more successive installation 
was carried out, In the display which has the signal-line drive circuit which 
supplies a video signal to the signal line by which two or more successive 
installation was carried out so that these two or more scanning lines may be 
intersected, and carries out a screen display with the video-signal output 
according to this scan signal output This signal-line drive circuit The 1st signal- 
line drive circuit for the main image screens at least, While it consists of 2nd 
signal-line drive circuits for ****** screens, and this 1st signal-line drive circuit and 
the 2nd signal-line drive circuit are sharing the same signal line, control this 1st 



signal-line drive circuit and driving a signal line The display which has the control 
means which drives further the signal line which controlled this 2nd signal-line 
drive circuit, and was driven by this 1st signal-line drive circuit. 
[Claim 2] It is the display according to claim 1 which said control means outputs 
the drive start signal which shifts drive initiation of this 1st signal-line drive circuit 
and the 2nd signal-line drive circuit in time so that said 1st signal-line drive circuit 
and the 2nd signal-line drive circuit may drive the same signal line at a different 
stage, and drives all the signal lines that should drive this 1st signal-line drive 
circuit and the 2nd signal-line drive circuit within 1 horizontal-scanning period. 
[Claim 3] Said 1st signal-line drive circuit and the 2nd signal-line drive circuit at 
least they to be [ any ] A storage means to memorize temporarily the image data 
to all the signal lines of this 1st signal-line drive circuit and the 2nd signal-line 
drive circuit that any they are should drive within 1 horizontal-scanning period at 
least is established. Said control means is a display according to claim 1 with 
which this 1st signal-line drive circuit and the 2nd signal-line drive circuit output 
the transfer signal which makes the image data memorized for this storage 
means output to all signal lines so that the same signal line may be driven at a 
different stage. 

[Claim 4] Said control means is a display according to claim 3 which the 1st 
signal-line drive circuit drives [ among said 1st signal-line drive circuit and the 
2nd signal-line drive circuit ] to all signal lines within 1 horizontal-scanning period 
at least. 

[Claim 5] Said 2nd signal-line drive circuit is a display according to claim 1 or 2 
connected to some signal-line groups of all the signal lines. 
[Claim 6] The frequency of the clock signal for a drive to said 2nd signal-line drive 
circuit is an image display device according to claim 5 low set up compared with 
the frequency of the clock signal for a drive to said 1 st signal-line drive circuit 
connected to said all signal lines. 

[Claim 7] Said 1st signal-line drive circuit and the 2nd signal-line drive circuit are 
a display according to claim 1 which is an end [ of two or more signal lines 



installed successively ], and other end side, and is arranged in both the opposite 
side side of the display which succeeds in a screen display, respectively, 
respectively. 

[Claim 8] Said 1st signal-line drive circuit and the 2nd signal-line drive circuit are 
an image display device according to claim 1 which is in any by the side of the 
end of two or more signal lines installed successively, and the other end, and is 
arranged in the one side of both the opposite side of a display where it succeeds 
in a screen display, respectively. 

[Claim 9] The display according to claim 1 currently formed on the same 
substrate as the substrate with which the display which succeeds in a screen 
display any they are was formed at least among said signal-line drive circuit and 
the scanning-line drive circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to displays, such as a liquid crystal 
display which makes it possible to superimpose a specific alphabetic character, a 



specific character, etc. on the main image screen, or to carry out the picture in 

picture of the small image screen. 

[0002] 

[Description of the Prior Art] The following image display devices are proposed 
as a display which can perform a picture in picture conventionally. 
[0003] Drawing 7 is the block diagram showing the important section 
configuration of the conventional liquid crystal display. In drawing 7 , the liquid 
crystal display 100 has the display 101 which succeeds in image display, the 
signal-line drive circuits 1-SDV 4 which drive the signal-line group of a display 
101, the scanning-line drive circuit 1 and GDV 2 which drives the scanning-line 
group of a display 101, and the video-signal selection circuitry 102 which enables 
the selection output of the video signal inputted into the signal-line drive circuits 
1-SDV 4. 

[0004] As for the display 101 , the viewing area is divided into two or more 
viewing areas 101 1-1014. The signal-line group SLG 1 and the scanning-line 
group GLG1 which intersected perpendicularly with this viewing area 1011 
mutually are included. The signal-line group SLG 4 and the scanning-line group 
GLG4 which intersected perpendicularly with the viewing area 1014 mutually are 
included in the viewing area 1012 including the signal-line group SLG 3 and the 
scanning-line group GLG3 which intersected perpendicularly with the viewing 
area 1013 mutually including the signal-line group SLG 2 and the scanning-line 
group GLG2 which intersected perpendicularly mutually. A display device is 
prepared in the part surrounded by the two scanning lines which adjoined two 
signal lines which adjoined among these signal-line groups, this display device 
constitutes one picture element, a majority of these display devices are arranged 
in the shape of a matrix in all directions, and a screen display is carried out. 
[0005] The signal-line drive circuit SDV1 is connected to the end of the signal-line 
group SLG 1, the signal-line drive circuit SDV2 is connected to the end of the 
signal-line group SLG 2, the signal-line drive circuit SDV3 is connected to the 
end of the signal-line group SLG 3, and the signal-line drive circuit SDV4 is 



connected to the end of the signal-line group SLG 4. On the other hand, the clock 
signal SCK for a video-signal sampling and the video-signal sampling start signal 
SSP are inputted into the signal-line drive circuits 1-SDV 4 from the outside, 
respectively. As for the signal-line drive circuits 1-SDV 4, based on the clock 
signal SCK for a video-signal sampling, and the video-signal sampling start 
signal SSP, the sampling of the data signal to a signal line is controlled, 
respectively. 

[0006] The scanning-line drive circuit GDV1 is connected to the end of the 
scanning-line group GLG1, and the scanning-line drive circuit GDV2 is connected 
to the end of the scanning-line group GLG2. The clock signal GCK for scan 
selection and the scanning-line proceed to select signal GSP are inputted into 
the scanning-line drive circuit 1 and GDV 2 from the outside, respectively. The 
scanning-line drive circuit 1 and GDV 2 is controlled based on the clock signal 
GCK for scan selection, and the scanning-line proceed to select signal GSP to 
carry out the sequential output of the scan signal at each scanning line, 
respectively. 

[0007] The video signal Videol for the main image screens and the video signal 
Video2 for the image screens of a picture in picture are inputted, the selection 
output of any of a video signal 1 and Video 2 they are is carried out, respectively, 
and supply is made respectively possible in the signal-line drive circuits 1-SDV 4 
at the video-signal selection circuitry 102. 

[0008] Here, the case where a picture in picture is performed to a viewing area 
1014 is explained to a detail using the timing chart of each signal of the liquid 
crystal display 100 shown in drawing 8 (a) - drawing 8 (d). 
[0009] The main video signal Videol shown in drawing 8 (a) by which the 
selection output was carried out by the video-signal selection circuitry 102 is 
supplied to the signal-line drive circuits 1-SDV 3, and the video signal Video2 for 
picture in pictures shown in drawing 8 (b) by which the selection output was 
carried out by the video-signal selection circuitry 102 is supplied to the signal-line 
drive circuit SDV4. 



[0010] Moreover, the clock signal SCK for a video-signal sampling shown in 
drawing 8 (c) and the video-signal sampling start signal SSP shown in drawing 8 
(d) are supplied to each signal-line drive circuits 1-SDV 4, respectively. 
[001 1] The clock signal GCK for scanning-line selection and the scanning-line 
proceed to select signal GSP are supplied to the scanning-line drive circuit 1 and 
GDV 2, respectively. 

[0012] In viewing areas 101 1-1013, the main image by the video signal Videol is 
displayed by the above, and the image by the video signal Video2 for picture in 
pictures is displayed in the viewing area 1014 of a small screen. Thus, the image 
display by the picture in picture function becomes possible on the main image 
screen. 

[0013] In addition, although it can assume also when performing image display 
by the picture in picture function in the new screen location between the above- 
mentioned viewing area 1013 and 1014, in this case, the number of partitions of 
a signal-line drive circuit can be increased further, and it can be coped with by 
performing image display by the picture in picture function to that increased 
division signal-line drive circuit. And the degree of freedom of location selection 
of the viewing area at the time of performing a picture in picture will increase by 
increasing the number of partitions of a signal-line drive circuit. 
[0014] 

[Problem(s) to be Solved by the Invention] However, as mentioned above, since 
it becomes easy to come in a division boundary location out of stripes, it is not 
desirable from a viewpoint of a display property to increase the number of 
partitions of a signal-line drive circuit. That is, by the above-mentioned 
conventional division drive approach, it has relation with which the degree of 
freedom about selection of the viewing area at the time of performing image 
display by the picture in picture function and a display property disagree. That is, 
if the degree of freedom of the viewing-area selection increases, it will become 
easy to come out of stripes as the part and a display property. 
[0015] In view of the above-mentioned situation, it succeeded in this invention, 



and even if it increases the degree of freedom of the viewing-area selection at 
the time of performing a picture in picture etc., it aims at offering the display with 
which the display property by the stripes in a division boundary location does not 
get worse. 
[0016] 

[Means for Solving the Problem] The scanning-line drive circuit which carries out 
sequential supply of the scan signal at the scanning line with which two or more 
successive installation of the display of this invention was carried out, In the 
display which has the signal-line drive circuit which supplies a video signal 
(image data) to the signal line by which two or more successive installation was 
carried out so that two or more scanning lines may be intersected, and carries 
out a screen display with the video-signal output according to a scan signal 
output A signal-line drive circuit The 1st signal-line drive circuit for the main 
image screens at least, Consist of 2nd signal-line drive circuits for ****** screens, 
and these 1st signal-line drive circuits and the 2nd signal-line drive circuit are 
sharing 1 [ same ] or two or more same signal lines. While controlling the 1st 
signal-line drive circuit and driving a signal line (for example, sampling action) 
The 2nd signal-line drive circuit is controlled, it has the control means which 
drives further the signal line driven by the 1st signal-line drive circuit (for example, 
sampling action) (for example, sampling action), and the above-mentioned 
purpose is attained by that. 

[0017] Moreover, the control means in the display of this invention is preferably at 
the stage () when the 1st signal-line drive circuit differs the same signal line from 
the 2nd signal-line drive circuit. Or the drive start signal which shifts drive 
initiation of the 1st signal-line drive circuit and the 2nd signal-line drive circuit in 
time is outputted, and the 1st signal-line drive circuit and the 2nd signal-line drive 
circuit drive all the signal lines that should be driven within 1 horizontal-scanning 
period so that a different signal line may be driven at a coincidence term. 
[0018] The 1st signal-line drive circuit in the display of this invention and the 2nd 
signal-line drive circuit at least preferably furthermore, they to be [ any ] A 



storage means to memorize temporarily the image data to all the signal lines of 
the 1st signal-line drive circuit and the 2nd signal-line drive circuit that any they 
are should drive within 1 horizontal-scanning period at least is established, a 
control means outputs the transfer signal which makes the image data 
memorized for the storage means output to all signal lines so that the 1st signal- 
line drive circuit and the 2nd signal-line drive circuit may drive the same signal 
line at a different stage (or a different signal line -- a coincidence term). 
[0019] Furthermore, the 1st signal-line drive circuit drives [ among the 1st signal- 
line drive circuit and the 2nd signal-line drive circuit ] the control means in the 
display of this invention to all signal lines preferably within 1 horizontal-scanning 
period at least (for example, sampling action). 

[0020] Furthermore, the 2nd signal-line drive circuit in the display of this invention 
is preferably connected to some signal-line groups of all the signal lines. 
[0021] Furthermore, the frequency of the clock signal for a drive to the 2nd 
signal-line drive circuit in the display of this invention is preferably set up low 
compared with the frequency of the clock signal for a drive to the 1 st signal-line 
drive circuit connected to all signal lines. 

[0022] Furthermore, preferably, the 1st signal-line drive circuit and the 2nd 
signal-line drive circuit in a display of this invention are an end [ of two or more 
signal lines installed successively ], and other end side, respectively, and are 
arranged in both the opposite side side of the display which succeeds in a screen 
display, respectively. 

[0023] Furthermore, preferably, the 1st signal-line drive circuit and the 2nd 
signal-line drive circuit in a display of this invention are in any by the side of the 
end of two or more signal lines installed successively, and the other end, 
respectively, and are arranged in the one side of both the opposite side of a 
display where it succeeds in a screen display. 

[0024] Furthermore, it is formed on the same substrate as the substrate with 
which the display which succeeds in a screen display any they are was 
preferably formed at least among the signal-line drive circuit and the scanning- 



line drive circuit in the display of this invention. 

[0025] The above-mentioned configuration explains the actuation hereafter. 
[0026] While the 1st signal-line drive circuit for the main image screens and the 
2nd signal-line drive circuit for ****** screens are sharing the same signal line, 
control the 1st signal-line drive circuit and driving a signal line Since the signal 
line which controlled the 2nd signal-line drive circuit and was driven by the 1st 
signal-line drive circuit is driven further The main image screen by the 1st signal- 
line drive circuit will be overwritten on the ****** screen by the 2nd signal-line 
drive circuit, and it becomes possible to perform a superimposition and a picture 
in picture easily. In this case, division of itself does not have the 1st signal-line 
drive circuit and the 2nd signal-line drive circuit, and they do not have generating 
of the stripes in a division boundary location, either. Therefore, the degree of 
freedom of the viewing-area selection at the time of performing a superimposition 
and a picture in picture does not generate increase and aggravation of the 
display property according to the stripes in the division boundary location on the 
display screen also in this case at all. 
[0027] 

[Embodiment of the Invention] Hereafter, the display of this invention is explained, 
referring to a drawing about the operation gestalten 1-3 of this invention made to 
apply to a liquid crystal display. 

(Operation gestalt 1) Drawing 1 is the block diagram showing the important 
section configuration of the liquid crystal display in the operation gestalt 1 of this 
invention. 

[0028] In drawing 1 , the liquid crystal display 1 has the control section 3 (control 
means) which carries out drive control of the display 2 which performs a screen 
display, the scanning-line drive circuit GD (henceforth a gate driver GD) which 
carries out the sequential drive of the scanning-line group GL, and the signal-line 
drive circuit SD, the gate driver GD and the signal-line drive circuit SD which 
carry out the sequential drive of the signal-line group SL. 
[0029] Pixel PIX is arranged by the part surrounded with the two scanning lines 



GL with which the display 2 adjoined two adjoining signal lines SL, and a majority 
of each pixels PIX are arranged in all directions in the shape of a matrix. Pixel 
PIX consists of liquid crystal display eels. By the scan signal by which sequential 
supply is carried out, the data video signal supplied to a signal line SL is supplied 
to each pixel PIX, and a screen display of the display 2 is carried out to the 
scanning line GL. 

[0030] It connects with one edge each of the scanning-line group GL installed 
successively by the display 2, respectively, and a gate driver GD carries out 
sequential supply of the scan signal at each scanning line of the scanning-line 
group GL. [ many ] In addition, the scanning-line selection clock signal GCK and 
the scanning-line proceed to select signal GSP for drive circuit actuation are 
inputted into the gate driver GD. 

[0031] two or more drive circuits whose image display is made independently 
possible form the signal-line drive circuit SD ~ having -- a multi-driver 
configuration ~ becoming ~ **** - here - for example, the 1st signal-line drive 
circuit (henceforth the source driver SD 1) of a display 2 top and the 2nd signal- 
line drive circuit (henceforth the source driver SD 2) of the display 2 bottom ~ two 
are arranged. 

[0032] The source driver SD 1 is a signal-line drive circuit for the main image 
screens, it connects with the end of the signal lines SL1-SLn (1<n<=N;n and N 
are two or more positive integers) installed successively by the display 2, and 
carries out the sequential sampling of the main video signal Videol , and carries 
out sequential supply at signal lines SL1-SLn. [ many ] In addition, the video- 
signal sampling clock signal SCK1 for drive circuit actuation, and the video-signal 
sampling start signal SSP 1 and the main video signal Videol sampled are 
inputted into the source driver SD 1. 

[0033] The source driver SD 2 is a signal-line drive circuit for ****** screens, such 
as a superimposition and a picture in picture, it connects with the other end of 
signal lines SL1-SLn (1<n<=N;n and N are two or more positive integers), and 
carries out the sequential sampling of the video signal Video2 for a 



superimposition or picture in pictures, and carries out sequential supply at signal 
lines SL1-SLn. In addition, the video-signal sampling clock signal SCK2 for drive 
circuit actuation, the video-signal sampling start signal SSP 2 and the write-in 
enable signal SWE to the signal line of image data, and the superimposition and 
the video signal Video2 for picture in pictures that are sampled are inputted into 
the source driver SD 2. Moreover, these source drivers SD1 and SD2 are sharing 
the same signal lines SL1-SLn. 

[0034] A control section 3 carries out predetermined period delay from the video- 
signal sampling start signal SSP 1 which outputs the video-signal sampling start 
signal SSP 2 outputted to the source driver SD 2 to the source driver SD 1 , is 
outputted, and is controlled to carry out the sequential drive of the same signal 
lines SL1-SLn within 1 horizontal-scanning period to the source drivers SD1 and 
SD2. that is, a control section 3 samples further the same signal line sampled by 
the source driver SD 1 (selection actuation) by the source driver SD 2 (selection 
actuation), and samples the same signal line at a different stage (selection 
actuation), (a different signal line ~ a coincidence term) 
[0035] Here, the drive approach of an image display device 1 of performing a 
superimposition and a picture in picture function is explained using drawing 2 . 
[0036] The clock signal of frequency alphaMHz and the pulse signal which shows 
the head location of the effective viewing area in 1 horizontal-scanning period of 
the main video signal Videol as a video-signal sampling start signal SSP 1 
shown in drawing 2 (c) are first supplied to the source driver SD 1 by the above- 
mentioned configuration as a video-signal sampling clock signal SCK1 indicated 
to be the main video signal Videol shown in drawing 2 (a) to drawing 2 (b). 
[0037] Moreover, the video signal Video2 for a superimposition or picture in 
pictures similarly shown in drawing 2 (d), As a video-signal sampling clock signal 
SCK2 shown in drawing 2 (e), the clock signal of frequency alpha'MHz, The 
pulse signal which shows the head location of the effective viewing area in 1 
horizontal-scanning period of the video signal Video2 for a superimposition or 
picture in pictures as a video-signal sampling start signal SSP 2 shown in 



drawing 2 (f), The write-in enable signal SWE to the signal line of the image data 
shown in drawing 2 (g) is supplied to the source driver SD 2. 
[0038] At this time, the clock signal of frequency betaKHz and the pulse signal 
which shows the head location of the effective viewing area in 1 vertical-scanning 
period of the main video signal Videol as a scanning-line proceed to select 
signal GSP are supplied to the gate driver GD as a scanning-line selection clock 
signal GCK. 

[0039] However, each signal supplied to the source drivers SD1 and SD2 and a 
gate driver GD must fill the following three conditions (1) - (3), respectively. 
[0040] (1) Although the frequency and phase may differ from each other 
compared with the video-signal sampling clock signal SCK1 , it is necessary to 
surely make the video-signal sampling clock signal SCK2 into a frequency which 
the sampling of the image data to all the signal lines SL1-SLn completes within 1 
horizontal-scanning period. As for the video-signal sampling clock signals SCK1 
and SCK2, it is desirable that it is the same frequency. 

[0041] (2) Control the timing to sample not to become x=x' at coincidence in the 
signal line SLx (for 1 <=x<=N;x and N to be a positive integer) with which the 
source driver SD 1 samples, and signal-line SLx' (for 1 <=x'<=N;x' to be a 
positive integer) to which the source driver SD 2 samples. That is, it is necessary 
to control so that both the source drivers SD1 and SD2 do not sample a video 
signal to the same signal line to coincidence. 

[0042] For example, like drawing 2 , after the source driver SD 1 samples [ the 
video-signal sampling clock signals SCK1 and SCK2 ] to one or more signal lines 
in the case of the same frequency and the same phase, predetermined period 
delay is carried out from the output point in time of the video-signal sampling start 
signal SSP 1, and the video-signal sampling start signal SSP 2 is supplied so 
that the source driver SD 2 may start a sampling (after predetermined delay 
period progress). That is, the video-signal sampling clock signals SCK1 and 
SCK2 change the video-signal sampling start signals SSP1 and SSP2 above by 
1 cycle, and a control section 3 carries out an output control. This enables it to 



overwrite the main image data by the image data for a superimposition or picture 
in pictures. 

[0043] (3) Compared with the initial data of the effective viewing area of the main 
video signal Videol, the initial data of the effective viewing area of the video 
signal Video2 for a superimposition or picture in pictures are overdue by the 
period to which the source driver SD 1 samples to one or more signal lines, and 
output. 

[0044] This operation gestalt 1 continues the explanation about the drive 
approach of a liquid crystal display 1 of performing superimposition and picture in 
picture actuation, as what is filling three above conditions (1) - (3). 
[0045] In the source driver SD 1 , in response to the video-signal sampling start 
signal SSP 1 supplied from the control section 3, it is made to synchronize with 
the video-signal sampling clock signal SCK1, and the sampling of the main video 
signal Videol is started. The main image data VDAT1 obtained by sampling - 
VDATn (1<n<=N;n and N are a positive integer) let each signal lines SL1-SLn 
pass, respectively, and are written in each pixel PIX linked to the 1 scanning line 
GLm by which sequential selection (the so-called line sequential scanning) is 
made with the gate driver GD one by one. that is, the main image data VDAT1 
are supplied to a signal line SL 1 , and supply the main image data VDAT2 to the 
following signal line SL 2 ~ having ... sequential supply of the main image data 
VDATn is carried out at a signal line SLn. 

[0046] At this time, a sampling with the video signal Video2 for a superimposition 
or picture in pictures and the write-in enable signal SWE to the signal line of 
image data is started like the source driver SD 1 by the source driver SD 2 
synchronizing with the video-signal sampling clock signal SCK2 in response to 
the video-signal sampling start signal SSP 2 supplied from the control section 3. 
[0047] Based on write-in enabling data SWE1' to the signal line of each image 
data obtained by sampling - n', were judged as "write-in authorization." Image 
data VDATV for a superimposition or picture in pictures - VDATn' (1<n'<=N;n' 
and N are the positive integer) which were obtained by sampling It lets each 



signal lines SL1-SLn pass, and is written in each pixel PIX connected to the 1 
scanning line GLm by which sequential selection (sequential scanning) is made 
with the gate driver GD one by one. In addition, if data writing is enabled in case 
the write-in enable signal SWE is 'L' (low level), in drawing 2 (g), image data 
VDAT3' and VDAT4' will not be written in Pixel PIX. other image data VDATV is 
supplied to a signal line SL 1, and main image data VDAT2' is supplied to the 
following signal line SL 2 - having ... sequential supply is carried out at a signal 
line SLn, and the data writing of main image data VDATn' is carried out at each 
pixel PIX, respectively. 

[0048] That is, the main image data previously sampled by the source driver SD 
1 will be overwritten by the ****** data (a superimposition and image data for 
picture in pictures) sampled by the source driver SD 2. 

[0049] According to this operation gestalt 1, by the above The source driver SD 1 
for the main image screens The source driver SD 2 for a superimposition or 
picture in pictures is sharing the same signal lines SL1-SLn. And the control 
section 3 The signal line SLx (1 <=x<=N) which the source driver SD 1 finished 
driving previously so that the source driver SD 2 may drive later further Since the 
video-signal sampling start signal 1 and SSPs 2 is shifted in time and it outputs to 
the source drivers SD1 and SD2, The main image screen by the source driver 
SD 1 can be easily overwritten on the superimposition and the screen for picture 
in pictures by the source driver SD 2. 

[0050] It becomes possible to make the free location of the viewing area perform 
a superimposition and a picture in picture function easily on the display screen of 
a display 2 by doing in this way. In order that there may be no division of the 
source driver SD 1 and SD2 the very thing at this time, there is also no 
generating of the stripes in a division boundary location. Thus, the degree of 
freedom of the viewing-area selection at the time of performing a superimposition 
and a picture in picture can be increased, and aggravation of the display property 
by the stripes in the division boundary location on the display screen does not 
take place in this case. 



[0051] In addition, image data when the video signal Video2 for a 
superimposition or picture in pictures samples with an analog signal [ whether it 
is lower than a certain electrical-potential-difference value and ] Or when high 
and the circuit it is made not to write the image data in a signal line is 
incorporated in the source driver SD 2, The video signal Video2 for a 
superimposition or picture in pictures moreover, with a digital signal When it is in 
any in case the circuit where it is made for the image data when sampling not to 
write the image data in a signal line at the time of a certain digital value is 
incorporated in the source driver SD 2 The write-in enable signal SWE to the 
signal line of image data is omissible. With this operation gestalt 1, the above- 
mentioned write-in control function is realized using the write-in enable signal 
SWE. 

[0052] Moreover, with this operation gestalt 1, like the drive approach shown in 
drawing 2 , at the initiation time of operation, both the source drivers SD1 and 
SD2 are operating to coincidence so that all signal-line SL1-SLn samplings may 
be carried out within 1 level period of that from which the timing of a sampling 
has shifted somewhat in both the source drivers SD1 and SD2 (the time delay is 
given to the timing of a sampling). As long as not only this but above-mentioned 
condition (1) - (3) is filled, after the sampling action of the source driver SD 1 is 
completed, it can also constitute within 1 level period so that only the source 
driver of any or one of the two may carry out a sampling action, so that the 
sampling action of the source driver SD 2 may start. 

[0053] Furthermore, although both the source drivers SD1 and SD2 arranged in 
both the opposite side side of the upper and lower sides of a display 2, 
respectively and have connected with each signal line, respectively, they can 
also consist of these operation gestalten 1 so that both the source drivers SD1 
and SD2 of both may be arranged in any or one side in by the side of both the 
opposite side of the upper and lower sides of a display 2 and it may connect with 
each signal line (all signal lines SL1-SLn), respectively. 
[0054] Furthermore, especially with this operation gestalt 1, although not 



explained, both the source drivers SD1 and SD2 and a gate driver GD may be 
formed at the MONOSHI rucksack on the same substrate as the substrate with 
which the display 2 is formed, and may be connected using the connecting 
means of a flexible substrate etc. 

(Operation gestalt 2) It is the case where each above-mentioned sampling 
potential is supplied to timing which starts each sampling of a video signal 1 and 
Video 2 to coincidence, once memorizes each sampling potential of the time 
series of the main video signal Videol , and each sampling potential of the time 
series of the video signal Video2 for a superimposition or picture in pictures in 
each memory with this operation gestalt 2, respectively, and is mutually different 
in signal lines SL1-SLn from the source driver 11 and SD 12. 
[0055] Drawing 3 is the block diagram showing the important section 
configuration of the liquid crystal display in the operation gestalt 2 of this 
invention. 

[0056] drawing 3 -- setting -- a liquid crystal display - 1 1 -- a screen display -- 
carrying out -- a display - 12 - the scanning line ~ a group -- GL - sequential - 
a drive - carrying out -- the scanning line - a drive -- a circuit - GD (henceforth a 
gate driver GD) -- a signal line -- a group - SL - driving -- a signal line - a drive - 

- a circuit - SD -- ' -- a gate driver -- GD - and -- a signal line -- a drive -- a circuit 

- SD - ' - controlling - a control section - 13 - having - **** . 

[0057] Pixel PIX is arranged by the part surrounded with the two scanning lines 
GL with which a display 12 adjoins two adjoining signal lines SL, and a majority 
of each pixels PIX are arranged in all directions in the shape of a matrix. Pixel 
PIX consists of liquid crystal display eels. For every scan signal supplied to the 
scanning line GL, the data video signal supplied to a signal line SL is supplied to 
Pixel PIX, and image display of the display 12 is carried out. 
[0058] It connects with the end of the scanning-line group GL installed 
successively by the display 12, respectively, and a gate driver GD carries out 
sequential supply of the scan signal at each scanning line of the scanning-line 
group GL. [ many ] In addition, the scanning-line selection clock signal GCK and 



the scanning-line proceed to select signal GSP for drive circuit actuation are 
inputted into the gate driver GD. 

[0059] two or more drive circuits whose image display is made independently 
possible prepare signal-line drive circuit SD' - having -- a multi-driver 
configuration -- becoming - **** - for example, the 1st signal-line drive circuit 
(henceforth the source driver SD 1 1 ) of a display 1 2 top and the 2nd signal-line 
drive circuit (henceforth the source driver SD 12) of the display 2 bottom - two 
are arranged. 

[0060] It connects with the end of the signal lines SL1-SLn (1<n<=N) installed 
successively by the display 12, and the source driver SD 1 1 carries out the 
sequential sampling of the main video signal Videol, and carries out sequential 
supply at signal lines SL1-SLn. [ many ] In addition, the video-signal sampling 
clock signal SCK1 for drive circuit actuation, the video-signal sampling start 
signal SSP 1 and the main video signal Videol sampled, and the data transfer 
signal TRF1 mentioned later are inputted into the source driver SD 1 1. 
[0061] The source driver SD 1 1 as an object for the main video signals Videol 
Per each signal line, L duty (1 <=L; L per one signal line) built-in of the latch 
memory (not shown) as a temporary storage means for all the pixels PIX (several 
n signal line in every line) by which it has connected with the one scanning line is 
carried out. The output control of the latch memory of the source driver SD 1 1 is 
carried out to all the signal lines SL1-SLn by the data transfer signal TRF1. 
[0062] It connects with the other end of signal lines SL1-SLn (1<n<=N), and the 
source driver SD 12 carries out the sequential sampling of the video signal 
Video2 for a superimposition or picture in pictures, and carries out sequential 
supply at signal lines SL1-SLn. In addition, the video-signal sampling clock signal 
SCK2 for drive circuit actuation, the video-signal sampling start signal SSP 2 and 
the write-in enable signal SWE to the signal line of image data, the video signal 
Video2 the superimposition sampled and for picture in pictures, and the data 
transfer signal TRF2 mentioned later are inputted into the source driver SD 12. 
[0063] The source driver SD 12 as an object for the write-in enable signals SWE 



to the video signal Video2 for a superimposition or picture in pictures, and the 
signal line of image data L duty (1<=L; L per one signal line) built-in of the latch 
memory (not shown) for all the pixels PIX connected to the one scanning line per 
each signal line (several n signal line in every line) is carried out. The output 
control of the latch memory of the source driver SD 12 is carried out to all the 
signal lines SL1-SLn by the data transfer signal TRF2. 

[0064] A control section 13 outputs the video-signal sampling start signal 1 and 
SSPs 2 to coincidence, after that, changes the source drivers SD1 1 and SD12 
predetermined time, and outputs the data transfer signal 1 and TRF 2 to them (a 
dual output is not carried out). After a control section 13 supplies each sampling 
potential of the time series of the main video signal Videol to signal lines SL1- 
SLn from the source driver SD 1 1 at coincidence using these data transfer 
signals 1 and TRF 2, it controls to supply each sampling potential of the time 
series of the video signal Video2 of a superimposition or a picture in picture to 
signal lines SL1-SLn from the source driver SD 12 at coincidence. 
[0065] Here, the drive approach of an image display device 11 of performing a 
superimposition and a picture in picture function is explained using drawing 4 . 
[0066] The main video signal Videol first shown in drawing 4 (a) by the above- 
mentioned configuration, As a video-signal sampling clock signal SCK1 shown in 
drawing 4 (b), the clock signal of frequency alphaMHz, The pulse signal which 
shows the head location of the effective viewing area in 1 horizontal-scanning 
period of the main video signal Videol as a video-signal sampling start signal 
SSP 1 shown in drawing 4 (c), The data transfer signal (timing pulse signal) 
TRF1 which shows the image data stored in the latch memory in the source 
driver SD 1 1 to drawing 4 (d) made to output to a signal line is supplied to the 
source driver SD 1 1. 

[0067] Moreover, the video signal Video2 for a superimposition or picture in 
pictures similarly shown in drawing 4 (e), As a video-signal sampling clock signal 
SCK2 shown in drawing 4 (f), the clock signal of frequency alpha'MHz, The pulse 
signal which shows the head location of the effective viewing area in 1 horizontal- 



scanning period of a superimposition or the video signal Video2 for picture in 
pictures as a video-signal sampling start signal SSP 2 shown in drawing 4 (g), 
The write-in enable signal SWE to the signal line of the image data shown in 
drawing 4 (h), The data transfer signal (timing pulse signal) TRF2 which shows 
the image data stored in the latch memory in the source driver SD 12 to drawing 
4 (i) made to output to a signal line is supplied to the source driver SD 12. 
[0068] At this time, the clock signal of frequency betaKHz and the pulse signal 
which shows the head location of the effective viewing area in 1 vertical-scanning 
period of the main video signal Videol as a scanning-line proceed to select 
signal GSP are supplied to the gate driver GD as a scanning-line selection clock 
signal GCK. 

[0069] However, each signal supplied to the source drivers SD1 1 and SD12 and 
a gate driver GD must fill the following two conditions (1) and (2), respectively. 
[0070] (1) Although the frequency may differ from the phase compared with the 
video-signal sampling clock signal SCK1, surely make the video-signal sampling 
clock signal SCK2 into a frequency which the sampling action of image data 
completes to all the signal lines SL1-SLn within 1 horizontal-scanning period. As 
for the video-signal sampling clock signals SCK1 and SCK2, it is desirable that it 
is the same frequency. 

[0071] (2) The data transfer signal (timing pulse signal) TRF1 for outputting the 

image data stored in the latch memory in the source driver SD 1 1 to a signal line 

and the data transfer signal (timing pulse signal) TRF2 for outputting the image 

data stored in the latch memory in the source driver SD 12 to a signal line set up 

output timing so that it may not be chosen as coincidence. 

[0072] This operation gestalt 2 continues explanation of the drive approach of an 

image display device 1 1 of performing superimposition and picture in picture 

actuation, as what is filling the above two conditions (1) and (2). 

[0073] In the source driver SD 1 1 , in response to the video-signal sampling start 

signal SSP 1 supplied from the control section 13, the sampling of the main video 

signal Videol is started with the video-signal sampling clock signal SCK1, and 



the main image data VDAT1 obtained by sampling - VDATn (1 <n<=N) are stored 
in latch memory. 

[0074] On the other hand, the video-signal sampling start signal SSP 2 supplied 
from the control section 13 is received like [ in the source driver SD 12 ] the 
source driver SD 1 1. With the video-signal sampling clock signal SCK2 The video 
signal Video2 for a superimposition or picture in pictures, A sampling with the 
write-in enable signal SWE to the signal line of image data is started, the image 
data VDAT1 the superimposition obtained by this sampling, and for picture in 
pictures -- '-VDATn' (1<n'<=N) ~ Write-in enabling data SWE1' to the signal line 
of each image data - n' (1<n'<=N) are stored in latch memory. 
[0075] After storing of image data finishes with latch memory, the day transfer 
signal (timing pulse signal) TRF1 which makes the image data stored in the latch 
memory in the source driver SD 1 1 output to a signal line is supplied to the 
source driver SD 1 1 from a control section 13. The main image data VDAT1 - 
VDATn(s) (1<n<=N) let each signal lines SL1-SLn pass all at once, and data 
writing is carried out at each pixel PIX linked to the 1 scanning line GLm chosen 
by the gate driver GD (the so-called line sequential scanning), that is, the main 
image data VDAT1 are supplied to a signal line SL 1, and supply the main image 
data VDAT2 to the following signal line SL 2 -- having ... the main image data 
VDATn are supplied to a signal line SLn, and data writing is carried out at each 
pixel PIX. 

[0076] After the write-in termination to each pixel PIX of the main image data 
VDAT1 - VDATn (1 <n<=N), The day transfer signal (timing pulse signal) TRF2 
which outputs the image data stored in the latch memory in the source driver SD 
12 to a signal line is supplied to the source driver SD 12 from a control section 13. 
Based on write-in enabling data SWE1' to the signal line of each image data 
obtained by sampling - n', were judged as "write-in authorization." image data 
VDAT1' for a superimposition or picture in pictures - VDATn' (1<n'<=N) which 
were obtained by sampling -- simultaneous ~ each signal lines SL1-SLn -- letting 
it pass -- Data writing is carried out at each pixel PIX linked to the 1 scanning line 



GLm chosen by the gate driver GD (the so-called line sequential scanning). In 
addition, if data writing is enabled in case the write-in enabling data SWE are 'L' 
(low level), image data VDAT2' will not write in in drawing 4 (h). other image data 
VDATV is supplied to a signal line SL 1 ~ having ... main image data VDATn' is 
supplied to the signal line SLn. 

[0077] That is, the image data previously sampled by the source driver SD 1 1 will 
be overwritten by the image data later sampled by the source driver SD 12. 
[0078] According to this operation gestalt 2, by the above The source driver SD 
1 1 for the main image screens The source driver SD 12 for a superimposition or 
picture in pictures is sharing the same signal lines SL1-SLn. And the control 
section 13 The signal-line groups SL1-SLn which the source drivers SD 1 1 
finished driving all at once previously so that the source drivers SD 2 may drive 
still later all at once Since the data transfer signal (timing pulse signal) 1 and TRF 
2 is shifted in time and it outputs to the source drivers SD1 1 and SD12 according 
to, respectively, The main image screen by the source driver SD 1 1 can be easily 
overwritten on the superimposition and the screen for picture in pictures by the 
source driver SD 12. 

[0079] By doing in this way, since the display of a superimposition or a picture in 
picture is easily attained on the display screen of a display 1 2 in the free location 
of the viewing area and there is also no division of the source driver SD 1 1 and 
SD12 the very thing (signal-line drive circuit), there is also no generating of the 
stripes in the division boundary location on a display screen, and an image 
display device with a sufficient display property is obtained. Thus, the degree of 
freedom about selection of the viewing area at the time of performing a 
superimposition and a picture in picture can be increased, and aggravation of the 
display property by the stripes in the division boundary location on the display 
screen does not take place to this place, either. 
[0080] In addition, image data when the video signal Video2 for a 
superimposition or picture in pictures samples with an analog signal [ whether it 
is lower than a certain electrical-potential-difference value and ] Or when high 



and the circuit which acts so that the image data may not be written in a signal 
line is incorporated in the source driver SD 12, The video signal Video2 for a 
superimposition or picture in pictures moreover, with a digital signal When it is in 
any in case the circuit where the image data when sampling act at the time of a 
certain digital value so that the image data may not be written in a signal line is 
incorporated in the source driver SD 12 The write-in enable signal SWE to the 
signal line of image data is omissible. With this operation gestalt 2, the above- 
mentioned write-in control function is realized using the write-in enable signal 
SWE. 

[0081] moreover, the source drivers SD11 and SD12 - when it is alike, 
respectively, latch processing of video-signal data finishes and a control circuit 
(control means) which write the latched image data in a signal line all at once is 
incorporated, the timing pulse signals TRF1 and TRF2 which output the image 
data stored in latch memory to a signal line can be omitted, respectively. In that 
case, it must be circuitry which the source drivers SD1 1 and SD12 do not write in 
a signal line at coincidence. 

[0082] Moreover, although both source drivers SD11 and SD12 are operating to 
coincidence, as long as the above-mentioned conditions (1) and (2) are filled 
within 1 level period, after the sampling action of the source driver SD 11 is 
completed, you may make it only the signal-line drive circuit of which or one of 
the two operate within 1 level period by the drive approach shown by drawing 4 , 
so that actuation of the source driver SD 12 may start. 

[0083] Moreover, when the number L of latch memory is two or more, one certain 
latch memory becomes that the data latch of a video signal and one more latch 
memory can perform both contents to coincidence within 1 level period like the 
data output to a signal line. 

[0084] Moreover, the source drivers SD1 1 and SD12 both must not be circuitry of 
this operation gestalt 2, and only which or one of the two may be circuitry of the 
operation gestalt 1. In that case, it must be cautious of the timing of each input 
signal (especially data transfer signal 1 and TRF 2) to the source drivers SD1 1 



and SD12 so that the source drivers SD1 1 and SD12 may not write image data in 
the same signal line at coincidence. 

[0085] for example, when source driver SD' consists of source drivers SD1 and 
SD12 Within the level blanking period after the source driver SD 1 of the above- 
mentioned operation gestalt 1 samples image data to all the signal lines SL1-SLn 
within 1 horizontal-scanning period (drive) It can also constitute so that the 
source drivers SD 12 may output each image data in latch memory to all the 
signal lines SL1-SLn all at once in response to the data transfer signal TRF2 
from a control section 13. 

[0086] Moreover, although the source drivers SD1 1 and SD12 are connected 
both the opposite side of a display 12, respectively, both source drivers SD1 1 
and SD12 may connect with either one side 1 side. 

[0087] Moreover, the source drivers SD1 1 and SD12 and the KETO driver GD 
may be formed at the MONOSHI rucksack on the same substrate as the 
substrate with which the display 12 is formed, and may be connected using the 
connecting means of a flexible substrate etc. 

(Operation gestalt 3) It is the case where a superimposition and a picture in 
picture are always performed in the regular location with this operation gestalt 3 
like [ when displaying the dc-battery residue notation of a cellular phone on the 
predetermined location on the display screen, for example ]. In this case, it is 
more effective in a circuit scale and a power consumption target for the signal- 
line drive circuit SD 22 shown in drawing 5 to have connected with no signal lines, 
and to drive only each required signal line corresponding to that display position. 
Hereafter, the operation gestalt 3 of this invention is explained to a detail, 
referring to drawing 5 and drawing 6 . 

[0088] Drawing 5 is the block diagram showing the important section 
configuration of the liquid crystal display in the operation gestalt 3 of this 
invention. 

[0089] drawing 5 -- setting -- a liquid crystal display - 21 - a screen display -- 
carrying out -- a display -- 22 -- the scanning line - a group -- GL - sequential - 



a drive ~ carrying out - the scanning line ~ a drive - a circuit - GD (henceforth a 
gate driver GD) -- a signal line -- a group - SL - sequential -- a drive -- carrying 
out - a signal line - a drive - a circuit - SD - " - a gate driver - GD - and - a 
signal line -- a drive -- a circuit - SD - " - a drive -- control -- carrying out -- a 
control section -- 23 (control means) - having - **** . 

[0090] Pixel PIX is arranged by the part surrounded with the two scanning lines 
GL with which a display 22 adjoins two adjoining signal lines SL, and a majority 
of each pixels PIX are arranged in all directions in the shape of a matrix. Pixel 
PIX consists of liquid crystal display eels. Image display of the display 22 is 
carried out by supplying the data video signal supplied to a signal line SL to each 
pixel PIX for every scan signal supplied to the scanning line GL. 
[0091] It connects with the end of the scanning-line group GL installed 
successively by the display 22, respectively, and a gate driver GD carries out 
sequential supply of the scan signal at each scanning line of the scanning-line 
group GL. [ many ] In addition, the scanning-line selection clock signal GCK and 
the scanning-line proceed to select signal GSP for drive circuit actuation are 
inputted into the gate driver GD. 

[0092] the multi-driver configuration in which two or more drive circuits whose 
image display signal-line drive circuit SD" makes independently possible were 
established - becoming - **** — for example, the 1st signal-line drive circuit 
(henceforth the source driver SD 1) of a display 22 top and the 2nd signal-line 
drive circuit (henceforth the source driver SD 22) of the display 2 bottom - two 
are arranged. 

[0093] It connects with the end of the signal lines SL1-SLn (1<n<=N) installed 
successively by the display 22, and the source driver SD 1 carries out the 
sequential sampling of the main video signal Videol, and carries out sequential 
supply at signal lines SL1-SLn. [ many ] In addition, the video-signal sampling 
clock signal SCK1 for drive circuit actuation, and the video-signal sampling start 
signal SSP 1 and the main video signal Videol sampled are inputted into the 
source driver SD 1. 



[0094] It connects with the other end of signal-line SLp-SLq (1 <=p<q, 1 <q<=N) 
which is some signal lines SL1-SLn (1<n<=N), and the source driver SD 22 
carries out the sequential sampling of the video signal Video2 for a 
superimposition or picture in pictures, and carries out sequential supply at signal- 
line SLp-SLq. In addition, the video signal Video2 for a superimposition or picture 
in pictures with which the source driver SD 22 is sampled with the video-signal 
sampling clock signal SCK2 for drive circuit actuation, and the video-signal 
sampling start signal SSP 2 and the write-in enable signal SWE to the signal line 
of image data is inputted. In this case, the display position of a superimposition or 
a picture in picture corresponds with the arrangement location of signal-line SLp- 
SLq. 

[0095] To the signal line SLx which supplied each sampling potential of the time 
series of the main video signal Videol from the source driver SD 1, a control 
section 23 is changed predetermined time and outputs the video-signal sampling 
start signal 1 and SSPs 2 so that each sampling potential of the time series of the 
video signal Video2 of a superimposition or a picture in picture may be supplied 
from the source driver SD 12, namely, so that the same signal line may be driven 
at a different stage (sampling action). 

[0096] Here, the drive approach of an image display device 21 of performing a 
superimposition and a picture in picture function is explained using drawing 6 . 
[0097] The clock signal of frequency alphaMHz and the pulse signal which shows 
the head location of the effective viewing area in 1 horizontal-scanning period of 
the main video signal Videol as a video-signal sampling start signal SSP 1 
shown in drawing 6 (c) are first supplied to the source driver SD 1 by the above- 
mentioned configuration as a video-signal sampling clock signal SCK1 indicated 
to be the main video signal Videol shown in drawing 6 (a) to drawing 6 (b). 
[0098] Moreover, the video signal Video2 for a superimposition or picture in 
pictures similarly shown in drawing 6 (d), As a video-signal sampling clock signal 
SCK2 shown in drawing 6 (e), the clock signal of frequency alpha'MHz, The 
pulse signal which shows the head location of the effective viewing area in 1 



horizontal-scanning period of the video signal Video2 for a superimposition or 
picture in pictures as a video-signal sampling start signal SSP 2 shown in 
drawing 6 (f), The write-in enable signal SWE to the signal line of the image data 
shown in drawing 6 (g) is supplied to the source driver SD 22. 
[0099] At this time, the clock signal of frequency betaKHz and the pulse signal 
which shows the head location of the effective viewing area in 1 vertical-scanning 
period of the main video signal Videol as a scanning-line proceed to select 
signal GSP are supplied to the scanning-line drive circuit GD as a scanning-line 
selection clock signal GCK. 

[0100] However, each signal supplied to the source drivers SD1 and SD22 and a 
gate driver GD must fill the following three conditions (1) - (3), respectively. 
[0101] (1) Although the frequency and phase may differ from each other 
compared with the video-signal sampling clock signal SCK1, make the video- 
signal sampling clock signal SCK2 into a frequency which the sampling action of 
image data surely completes within 1 horizontal-scanning period to all signal-line 
SLp-SLq that should be driven. The signal-line drive circuit SD 22 is that with few 
(there are few numbers of all signal-line SLp-SLq that should be driven than the 
number of all the signal lines SL1-SLn) samplings than the signal-line drive circuit 
SD 1, and it is desirable in power consumption that it is frequency alpha' (MHz) of 
frequency alpha(MHz) >SCK2 of SCK1. 

[0102] (2) Make it not become x=x' at coincidence in the signal line SLx (1 
<=x<=N) with which the source driver SD 1 samples, and signal-line SLx' 
(p<=x'<=q) to which the source driver SD 22 samples. That is, both the source 
drivers SD1 and SD22 are made not to sample to the signal line same to 
coincidence. For example, as shown in drawing 5 , the source driver SD 1 
samples previously compared with the sampling action to the signal line (for 
example, signal line SLp) by the source driver SD 22 to at least one or more 
signal lines (for example, signal-line SLp+1). What is necessary is after that, just 
to supply the video-signal sampling start signal SSP 2 to the source driver SD 22 
so that the source driver SD 22 may start a sampling action to a signal line (for 



example, signal-line SLp+1). 

[0103] (3) The head of the effective viewing area of the video signal Video2 for a 
superimposition or picture in pictures is behind in the source driver SD 1 by the 
period which samples previously to one or more signal lines compared with it of 
the main video signal Videol. 

[0104] This operation gestalt 3 continues explanation of the drive approach of an 
image display device 21 of performing superimposition and picture in picture 
actuation, as what is filling three above conditions (1) - (3). 
[0105] In the source driver SD 1 , in response to the video-signal sampling start 
signal SSP 1 supplied from the control section 23, the sampling of the main video 
signal Videol is started with the video-signal sampling clock signal SCK1, the 
main image data VDAT1 obtained by sampling - VDATn (1<n<=N) let each signal 
lines SL1-SLn pass, and it is written in each pixel PIX linked to the 1 scanning 
line GLm chosen by the scanning-line drive circuit GD (line sequential scanning) 
one by one. that is, the main image data VDAT1 are supplied to a signal line SL 
1, and supply the main image data VDAT2 to the following signal line SL 2 ~ 
having ... sequential supply is carried out and the data writing of the main image 
data VDATn is carried out at a signal line SLn. 

[0106] In the source driver SD 22, the sampling action of the video signal Video2 
for a superimposition or picture in pictures and the write-in enable signal SWE to 
the signal line of image data is started with the video-signal sampling clock signal 
SCK2 like the source driver SD 1 in response to the video-signal sampling start 
signal SSP 2 supplied from the control section 23. 

[0107] Based on write-in enabling data SWEp' to the signal line of each image 
data obtained by this sampling - q', were judged as "write-in authorization." 
Image data VDATp' for a superimposition or picture in pictures - VDATq' (1 
<=p'<q', 1<q' <=N) which were obtained by sampling It lets each signal-line SLp- 
SLq pass, and is written in each pixel PIX linked to the 1 scanning line GLm 
chosen by the scanning-line drive circuit GD (line sequential scanning) one by 
one. In addition, if data writing is enabled in case the write-in enable signal SWE 



is 'L' (low level), image data VDATp+1' will not write in in drawing 6 (g). other 
image data VDATp' is supplied to a signal line SLp -- having ... sequential supply 
is carried out and the data writing of main image data VDATq' is carried out at a 
signal line SLq. 

[0108] That is, the image data previously sampled by the source driver SD 1 will 
be overwritten by the image data later sampled by the source driver SD 22. 
[0109] According to this operation gestalt 3, by the above The source driver SD 1 
for the main image screens The source driver SD 22 for a superimposition or 
picture in pictures is sharing the same signal-line SLp-SLq. And the control 
section 23 The signal line SLx (1 <=x<=N) which the source driver SD 1 finished 
driving previously so that the source driver SD 22 may drive later further Since 
the video-signal sampling start signal 1 and SSPs 2 is shifted in time and it 
outputs to the source drivers SD1 and SD22, The main image screen by the 
source driver SD 1 can be easily overwritten on the superimposition and the 
screen for picture in pictures by the source driver SD 22. 
[0110] By doing in this way, since the display of a superimposition or a picture in 
picture is easily attained on the display screen of a display 12 in the free location 
of the viewing area and there is also no division of the source driver SD 1 and 
SD22 the very thing (signal-line drive circuit), there is also no generating of the 
stripes in the division boundary location on a display screen, and the liquid 
crystal display 21 with a sufficient display property is obtained. Thus, even if it 
increases the degree of freedom about selection of the viewing area at the time 
of performing a superimposition and a picture in picture, aggravation of the 
display property by the stripes in a division boundary location does not take place. 
Furthermore, since it can set up low compared with the frequency of the clock 
signal for a drive to the source driver SD 1 connected to all signal lines, in case 
the frequency of the clock signal for a drive to the source driver SD 22 performs a 
superimposition and a picture in picture, it does not generate excessive power. 
[0111] In addition, image data when the video signal Video2 for a 
superimposition or picture in pictures samples with an analog signal [ whether it 



is lower than a certain electrical-potential-difference value and ] Or when high 
and the circuit it is made not to write the image data in a signal line is 
incorporated in the signal-line drive circuit SD 22, The video signal Video2 for a 
superimposition or picture in pictures moreover, with a digital signal When it is in 
any in case the circuit where it is made for the image data when sampling not to 
write the image data in a signal line at the time of a certain digital value is 
incorporated in the signal-line drive circuit SD 22 The write-in enable signal SWE 
to the signal line of image data is omissible. With this operation gestalt 3, the 
above-mentioned write-in control function is realized using the write-in enable 
signal SWE. 

[0112] Moreover, although both source drivers SD1 and SD22 are operating to 
coincidence within 1 level period, as long as above-mentioned condition (1) - (3) 
is filled with the drive approach shown in drawing 6 , after the sampling action of 
the source driver SD 1 is completed, you may make it only the source driver of 
which or one of the two operate within 1 level period so that actuation of the 
source driver SD 22 may start. 

[0113] Moreover, although the same drive as the above-mentioned operation 
gestalt 1 is performed with this operation gestalt 3, the source drivers SD1 and 
SD22 all must not be circuitry of this operation gestalt 3, and any or one of the 
two may be circuitry of the operation gestalt 2. In that case, it must be cautious of 
the timing of each input signal so that the source drivers SD1 and SD22 may not 
write in the same signal line as coincidence. 

[0114] Moreover, although the source driver SD 1 and the source driver SD 22 
are connected to the both-sides side which a display 22 counters up and down, 
respectively, both source drivers SD1 and SD22 may be connected and arranged 
in the one-side side of any or one side. 

[0115] Moreover, the source driver SD 1, the source driver SD 22, and the gate 
driver GD may be formed at the MONOSHI rucksack on the same substrate as 
the substrate with which the display 22 is formed, and may be connected using 
the connecting means of a flexible substrate etc. 



[0116] 

[Effect of the Invention] As mentioned above, according to this invention, the 
signal line with same 1st signal-line drive circuit for the main image screens and 
2nd signal-line drive circuit for ****** screens is shared. And in order to control so 
that the 2nd signal-line drive circuit drives the signal line further after the 1st 
signal-line drive circuit drives a signal line, The main image screen by the 1st 
signal-line drive circuit can be easily overwritten on the ****** screen by the 2nd 
signal-line drive circuit, and a superimposition and a picture in picture can be 
performed easily. In this case, division of itself does not have the 1st signal-line 
drive circuit and the 2nd signal-line drive circuit, and they do not generate the 
stripes in the division boundary location on the display screen, either. Therefore, 
even if it increases the degree of freedom of the viewing-area selection at the 
time of performing a superimposition and a picture in picture, the display property 
by the stripes in a division boundary location does not get worse. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the important section configuration of 



the liquid crystal display in the operation gestalt 1 of this invention. 
[Drawing 2] (a) - (g) is the timing-chart Fig. of each signal in the liquid crystal 
display of drawing 1 . 

[Drawing 3] It is the block diagram showing the important section configuration of 
the liquid crystal display in the operation gestalt 2 of this invention. 
[Drawing 4] (a) - (i) is the timing-chart Fig. of each signal in the liquid crystal 
display of drawing 3 . 

[Drawing 5] It is the block diagram showing the important section configuration of 
the liquid crystal display in the operation gestalt 3 of this invention. 
[Drawing 6] (a) - (g) is the timing-chart Fig. of each signal in the liquid crystal 
display of drawing 5 . 

[Drawing 7] It is the block diagram showing the important section configuration of 
the conventional liquid crystal display. 

[Drawing 8] (a) - (d) is the timing-chart Fig. of each signal in the liquid crystal 
display of drawing 7 . 
[Description of Notations] 
1,11,21 Liquid crystal display 

2, 12, 22 Display 

3, 13, 23 Control section (control means) 

SD1 , SD2, SD1 1 , SD12, SD22 Source driver (signal-line drive circuit) 

SL1-SLn, SLp-SLq Signal line 

GD Gate driver (scanning-line drive circuit) 

GL Scanning-line group 

Videol Main video signal 

SCK1, SCK2 Video-signal sampling clock signal 

SSP1, SSP2 Video-signal sampling start signal (drive start signal) 

Video2 A superimposition and video signal for picture in pictures 

SWE Write-in enable signal 

TRF1, TRF2 Data transfer signal (transfer signal) 
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^SSLx' ( lSx" ; x' i£E<7)S9ft> KiSH 

t, »x=x' fc&t&v^fc-st:, ^yxyyxf 
sy^iiwi.. sp^y My-xi^ASD 

1 , S D 2 ^|5lB§t|g|-<7jfi^tM LT Wflff^-O-tf 

yxy yX£ft;b^a o tzMW-f . 
[0042] ^ijx(f02<7)j; 5 wtfl^-tf yru y 
/;n7^SCKl , SCK2^-JH«i5j;W' 
HHaffi*>*£\ y-x^^«D i^'i*iii±ofi 
wmzy-yr y y X£ ft o/ifiH= ( PJTSoggsjfUHg}! 
at) . y-xb'7^ASD2^yxyyX£im*f 
s i 3 t . mmt^yr y y x^«?fi^ s s p i ok 
ijif#if> ^ Bf^^a® § Mxmimm^-y r u y ^ 
^i^i- s s p 2 ^ ffi^-rs . . 3 a , tmm 

^y-yy 'J y^Ul^fl^ sspi, SSP2J, «l 

ffy/'J y n-y ^fl^-SCK 1 , SCK2t01-»f 

ittffir-^ £ , x-; w y^-x^t^^-r— f y 

[0043] (3) x-;\wy*-x^t°?^-^ 
ye^^^-ffl<7)i!Jjmfi^v i d e o2co^m^m 
mmf-*&. ±mmmv i d e o i o^n^i 

fiLhom^t^yr «j y^£ft 3 Mr H 1*^(tatiT aj 

[0044] *mmm i ^\ ia±o 3 i ) ~ 

(3) tiSfcttv^t^fctT, fy^-X 

s i nmm-tf&z^xvwMmnz. . 

[0 04 5] y-XF7^.^'SDlT1t IW3^^> 

f^^ix^wtfl^yr u y^'^fl^s s p i £g 

ttT , Wtft^yT 'JV^nv^fSCKltR 

ffiS^T. iWftii^v i d e o 1 0-9- yru y^Srgfi 

DATl-VDATn ( Kn^N ; n, NttiE^S 
m. ) &Ztl?iX%m^1& S L 1 - S L n L 
y-f^^A'GDCi'.TIMK (Fiffl, iUJI 
ifeSE) §^Tl^l»fGLmt®^LTV^#H 

^p I xt;)i^»iittil> 0 ±W6t-;vd 

ATl(±fi^-HSLH;f±te$tl. iHSSsffir-^VDA 
T 2 li&Om-f* S L 2 tgt#&$ il, ■ ■ ■ ±ttftT- 
^ V D A T n iifl^-H S L n t JUI^f*^ $ ^ h . 
[0 04 6] ^Ofc^. y-XK5-f^"SD2T1i. V 
-XN*7>fASD 1 t|5l«t, $iJ»gE3*^ffi^§^ 

iftmm-^-y^u vtrmm^s s p 2 ^gftT. 
m^-y-yr v y n -y s c k 2 ti§iM lt . x 

-vt->f y^-X^b°^^^--f y t^^+-ffl<oi!MR 
ft#V ideo2t, MiT-^fi^tl^«S^ 
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[0047] -tf vr y yy\z j ^xn^iitz^mkr- 
JfM^W^M^A *-7jUt-? SWE l ' - 

n ' tz&j^x rfs^j tmrntitz. y-yrv 
yytek^xm^iitzx-n-Ayx-x^ti-^- 

^t^ft-Mff-^VDATl' -VDAT 
n" (Kn'^Nin 1 , N(4IB«fc) (4. &{t^ 
§|SL X'-b h'7^^'GDtJ;o 

TJIifcHiR OlifctSE) ^tlX^h l^BSGLmtg 
f^trO^IKtP I XtJIII^»5Aitl-&„ &i5. * 

T-y«a^t£i:XI>&£>(4\ H2 (g) T14. 
fWfIr-^VDAT3' , V D AT4 ' (4BSP I XlZ 
m?l£%VK WWf-^VDATl' (4ft^ 
»SL 1 Izm&Ztl, ±B*ftr-^VDAT2' (4<5W 
im%SL2lZim$tl. ■ ■ -±WIf-^VDAT 
n' (4fI^SLntdf^M^ilT#B«P I Xtf 

[0048]oil y-Xb'^ASD lTjfeC-^y 

x y y^Lfciswftr-* * y-x k 5 -f a'sd 2 -e-tf 
yx U y X LfcflS W«t- ? ( x-a- >f y#-x^b° 
y^-^yb°y^-ffl$HiT-y) T±«§lM>^ 

[0049] JjLhfc i 0 , *HH0gffi 1 1 itUT , ±W 
ffiBHfflc^y-x F^^f^S DU, x-a— -f y^f- 
x^>b°y^-^ ybyf-^-ffl^y-xF^ASD 

2fc#RlMI^SLl~SLn£&f I/OSO, J&> 
o , M» 3(4, V-X K 5 >f A S D 1 #5fcfcM UR 
;fcK>fcfi#*SLx (UxSN) y-Xb'^A 

s d 2 &mzm>mmt& 4 a (x umbiw yy y 
ymwim sspi, 2 B#r H iwt;# ^ ix y -x h 

7-^ASDl, SD2taj*-t4fcft, y-Xb'7-^A 

s d 1 1 i s ±^ftfflffi £ y -X K 5 -f A S D 2 1 4 2. 
X-A— f ytf-X^by^—f yby ^-ffljffiffi 

T§J^±»#XI> £ fc^X£ -6 . 
[0 0 5 0] ^OiafcXS^fcT, ^i52^*]ffl 

y^-x^t^f-^-^ y^^f-^~mm^mM,izmn 

2#&Ztff*imk%&. -KDfci, y-xH5>fAs 
d 1 , s d 2 g#=^w*v^y>, ^fM^fig-c^ 
fi^HitSr^. ^^^I^ x-a-> f y^-X^b 

y^-f— 'fyby^-MTa ho^mhir<7) i & 

[ 0 0 5 1 ] x-A—-f y*°-X^byf-r — -f 
yby X^-fflOBWtff-^v i d e o2i s 7tn?l^ 
Ty ^yxyyXUc^MiX-y*y fel>ttffiI4 
DU£vx^l>u(4. ^«tr-^^t^ 
tta i &v ■> 4 -5 t-f 5 n»*y -x k 5 4 a s d 2 1 

ifc, X-A-^y*°-X^>b 

yx^-^ yw^-mMmm\ r i d e 02^ 



: J?Mt^x\ ^yxyyXL^B#cD»T-^^\ 

%u 4 a iz-t & Wkifi y -x p y A a s d 2 1 js y Si 
fua ^ ^oMix^Tfe 5 # fcte . KftX- y oft 

m^vm&iA y'Mm s we & ; t ^ 

[0052]ifc. *SIH9gffi 1 gl 2 

«t a £ . mmtmmm v -x k 7 a a* s d 
1 , s d 2 -c-t > 7 : d > x^) ^ >f s > y^v^u-.: v ^ 
h (y-yyvy?<7>?A $.yyt,zwmffl*m:itx^ 

h) feW). l*¥fiFHlrtT"^fI^-|lSLl-SLn-tf 

yyy >rzti& x 0 ^zwim^v-xvyA asd 

1, SD2*«i6f^LT^S 0 d^tRS^-f, ±te*# 
( 1 ) - (3) ^li/i-TPfiD. y-XK5^A'SDl^ 

-tf yxu y Xlfiff^T Lst^t . y-x K a*s d 
2 0-9-yx u v>nmiffi& siac, 1 *¥fijf§jft 
T\ MfL^*^y-x K9>f A^w^yxy yx» 

[00 53 ] s ^t, 1 -ci±, wy-x 

-fASDl, SD2«^tL^'tL. ^g|52iD±T^MM 

[SjiaMt^^mE^ LT#ft^n t mm ix 1 ^ *\ 

Xb'9-^ASD 1 , SD 2^4±^iefS$tlT#ft^ 

( ^fi#« S L 1 - S L n ) b ztiwvtmti ± a £ 

[ 0 0 5 4 ] § fe£. 1 ^£IML^r 

t^tzifi. My-Xb'9-^ASD 1 , SD2fcX'-bb' 
5 >f AG D (4 s 2 ^fig $ ^ S t ^-<7) 

sulb^ y y u -y y cm? v h x < . 

mmm2 > *^wi2tit ^mfi^-v i d e o 
1 , 2 y x y y x& ^ tx^mmm v 
i d e o 1 c7)B§^ij^#xyxy yy^fifc . x-a-- 
y^-x^h7ft-^ yby i^-ffl^ftfl^v 

i d e o 2(0fmffl<0&?>7V y?m&t ZZtlftl 

y^fE'iiL. y-xKy^A'sDi 1, 1 

2Kff»SLl-SLnt, SUfcH^I,^ $y 

XT_htE#^ yxy y 7mm\m~$-h%izxfoh . 

[ 0 0 5 5 ] S3 (4. *||BB^ffl^ffi2£fc{t5?SA 
[00 56] 03fciSWC, 1(4, Hffi 

i^^t a 1 2 1 . ^s^pg l ^mmm-th 
swwgd ( otx- h k y >f a'g d t ^ a ) 

y- h V 7 A AGD a itXm-^S^&llIB S D ' £ fflflj 

[0057] mm 1 2 (4, mm-ti-mm^ms l 
x5&«i^§tLTfcy. #bhp 1 x(4. -?hv?xmz 
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Tin 1 5 ■ %#ms § jfiT v ^ . h*p i x im&m^ >i 
mmmmp i xtffi*&$^-cn«^s^s. 

[0 0 58] y-hh*5>f^GD(i, S^12t^R 

tot**. Sris, y-hh*5>f^GDfc:li. i«M 
IJ^ffloMiaifK? n ./ 9 ft-^-G C K k . 
^tefl^G S P t tfA^SfrO** . 

[0059] m^mmm s d ■ mMTB^ss 

AfMfc^TfcD, f^UifH^l 2^_hffl^Hlfi 
^SlfgtM (lilTV-x}^ a'sd 1 1 ) 

[0 0 6 0] y-X^7^A'SDl Hi, ^Sfjffl 2£ 

mmmtifzm^m sli-sld ( i< n ^ n ) ^ 

-fiHtSSRSfLTfe 0 , iWtff^V i d e o 1 

-tfyr u y L-cfi-f-ff s l i - s l n fcJi&ffif&-f & 

=5ris. y-XF7^A*SD 1 ltfi, » 

Hrafffflo^fift^yr u y?"?n .y ?#f-s c k 
1 1 , Bftfcfi^H-yru y^wns s p i t , ^y 
r u ymti&±vmmv ideou, mm- it 

[0 0 6 1 ] v-xK7^a'sdi Hi, ±i*flMi-tv 

ideolMfcU, #ft#«l*fcO&. -OOjSE 

ntSMt-o^^MP i ( i y-iynmnm. 

In ) 0-B#fB1S¥l%fc U«7 7f^t'J (0*-£ 

T) (isL; mm*mzum flfsu 

yXV rfl^-TR F 1 1 i -5 T^fl^U SLl-SLn 

[0 0 6 2] V-XKtMA'SD 1 2(i, fl^SLl 
-SLn (Kn^N)«gtgi5^teD, X- 

?video2 &m&&yr u y^' tTfi^-iis l i - 

a'sd i 2t(i, lBft@^»#fflo^ftfi^y7°yy 
>y ^ft^-s c k 2 1 , mmn^yru v?wk 
ft^-s s p 2 1 . w&T-?0)m-*H8^<vm&fr4 *- 

7";HI^swe t , -tf yru y^li^i^M y;K 
-x^e?^— ^yt^^-v-ffl^wfifi^-vi de 

[0 0 6 3] V-XVy-mSD 1 2(i, y 
*°-X^t°?^-^yt°?7^-ffloWfIii-s§-V i d 
e o 2 fc^flr-^ Wr§l^»}i^ *-7"Mm 
SWEfflfcLT. 4f#-5Hil*£-^ -o<7>atit 

SSttS^tv^^B^p i ( l yteofi-^Uft 



n)«5>yWJ ( 0*W £ Lafcfr ( 1 ; ft 
^Sl#tt£Lffl) ftitU V-X^7-fASD12« 

7 7fytyii r-^b7yx7Tfi-^TRF2tj; 

r> X-mmSi S L 1 - S L n fc tfJ;JjfflP3 til . 
[00 64] fflfljgpi 3iiy-XF7^ASDl 1, S 

D12C. wifl^-tf yru yy'lt^s spi, 2 

£|5Mfcft^U -e^mt, f-^b7^7TffT 

RF1, 2^0f^fSM=5:^Tai* (^B$ft*L£ 
^) -t4fc£)*C*4. ^fi^«7 : -^b5yX7rfi^- 
TRF1, 2 SrfflV^T , I'MfEl 3ii, y-XK7-{A' 
S D 1 1 iMf-f-H S L 1 — S L n tiWflfl^- V i d 

e o 1 com^n^-fyrv y^mmmmzm^ifz 

at, y-XK7^ASDl 2^/MI^HSL l-SL 

v i d e o 2 <^mm\^^yru yynm: 

[00 6 5 ] ZZX\ X-A-^;K-X1»t?ft- 

>f yh^f-^-w^^7-ri>iBft^gM 1 1 mm 

[0066] JJBHWtt i 0 , 4 f\ 04 ( a ) fc^rf 

±ttfiMt#v ideou, i4 (b) itz^-tmmt^ 
Hfyruy^'^ n-y^ft^-scK 1 tLxmmkaMH 

zcr>7n>y7imt, 04 ( c ) t^TWtfi-^-yT 

u y^fflfefl-^s S P 1 t fc±»l-^v i d e o 1 

-f^NVt-Xft-f-i:, y-XK7-fA'SDl lftCDyyf-* 

04 (d) t^T-^b9yx7rfi-^ (^>f sy^ 

AVI^ft^- ) TRF 1 t !&iV -X K y A A' S D 1 1 tffi 
[00 67 ] $.tmW,Z. 04 ( e ) \Z^tX~>^-A 

yi£-x*?M?^-A y^^^^-mcomm^-y i 
d e o 2 , 04 ( f ) t^^mfl^yru y^"^ 

n-:/7it^-SCK2fc LXmmka' MHz^n-y? 

fl^-fc, 04 (g) tsttfflftyy'jy^i 
fssP2t LT^-a-^ y^-x^t^f t-^ V 
h^^^-fflWflff^-V i d e o 2 ay 1 tR^MCHS^ 

ti(ts*3!r^^<o5feffifia&^ wxm^fc . 0 

4(h) t^^#T-^<7)fI^II^»^^^-7' 
/Hf-^-SWEi:, y-7K7^A'SDl 2^7 7fy 

04 ( i ) [ZT^ff-^Y^yxyrmm^A^y^ 
JVVZM^r) TRF2^y-XF7^A'SD 1 

[0 0 68] i<0i:S, ^SICTK^n.y^fl^GCK 

^f-^-G S P i: Lt±WI?V i d e o 1 CT) 1 

mm^zmiwm^mmcommu^-t^ixm 

[00 69 ] fc^t. V-XVyAr\$Dl 1, SD1 



(8) 003-1 08079 (P2003-1 08079A) 



2 ±5 =fc if y — h k => a > \ c; d {; fftl& § i i h mm 

-e*u OToroo&tt ( i ) , ( 2 ) ^s^s&wi 
[0070] ( i ) mm^yrv yx?uy?\m 

SCK2I1 Wtft^y r U ^n>y^SCK 
£\ ^"f , 1 7K¥^Sfi|r H 1l*I t^m-fS SLl-SLn 

CKl, SCK2i±[S]-^aT'*SC:i:^"MiLl\ 
[0 0 7 1 ] ( 2 ) y-Xb'7-f-A'SD 1 11*1(7)7 -yf- 

f)TRFlfc, V-XF7^A'SD 1 2fi<95>y?\X 

t r f 2 1 *\ nmm^tih zt^^x o iz&ai 
[0072] ^mmmm2ti\ vxt^m- ( i > , 

(2) fcfflfcl/O^&Oi: LT, X-A-- iytf-X 

m 1 1 cofflbffiicommMv& . 

[0 0 7 3] V-Xb'7^A'SDl $IJ»13 

^fM^ft^MI-^ yr u y^fflt&M#s s p i 
fcgttT , Wm*H-Y7 'Jy^ny^ifSCKl 
tiot, iswfefi-tv i d e o i^-9-yr'jy^Hfi 

ATl-VDATn (KnSN) ^7 7f^t'J tSffi 

[0 0 74]-*. y-Xb'M-A'SD 1 2T(i, V- 
XF7^A'SD1 l fc^ttf;. I'J«1 3£>£>f**&£ft 

^^ftfi^yr u >mmm ^-s s p 2 srgtrc . ^ 
mmy-> r u y y? n >y ? fi-f- s c k 2 1 ± o x . x 
y*?-x^b?^-r— 4 yt7f^-ffl«I 

fl^f-V ideo2L Kftr-y Oft^ff ^Off&^M 

yyy y/fciotmftfcx-^W y#-x^t? 

^^-^yb^^^-ffl^flr-^VDATl' -V 
D AT n ' (Kn'gNK #B*ftT-?Oft«\ 
0»ii<M ^—rflVf—^ S WE 1 ' — n ' ( 1< n ' 
£N) ti\ yvl-X^VlZfflhZtlZ. 
[0 0 7 5] 77f^t'J tttftr-^OtStt^fco 

fcat. y-xF 7 ^A*sD 1 m«5 7f^t'jKii 

y x 7 r ft^t ( 9 A 3 V ^ WXft^- ) TRFl ££ffl& 

gpi 3Hv-^K5>fA'sD i m±m§;fy 

f-^VDATl- VDATn (KngN)Mt 
#ft^§|SLl-SLn£}ILT, y-hK5>f^GD 



h . 0 _ ±«r-^VDATi{ifi^SLit; 

±««f- ^ V D A T 2 (±^OfI^-|l S L 2 
■ ■ ■iWtr-^VDATnttfl^S 

[00 76] ±W6f-?VD ATI -VDATn ( 1 
<n^N) «#giP I X^OtfjS^TfjL V-XK 
7-fASD 1 2F*K07-/iM^ UtfStt^^lTV^^ft 
r-^^fl^-lltaiTJ-ri-T-h^yxyrfl^ (9 A 
S y \7PXff^ ) T R F 2 ^fflfflgtf 1 3 ^ 7 -X K 
5^A'SD 1 2\iZAm^fl. V->7V>?£.J:iX&t> 

titi&am r - ? off ^-ii^o»5i^ 4 ^- y^r - ^ 

SWEl" -n" r^^ijj 

fc, tfyru y^'t i ^t#^^x-^°— f y^-x 

^\^9&-^—A yb^^-^-fflcO^ftT-^VDAT 
1' -VDATn' ( Kn' £N) li-^ffc. #f|# 
|R S L 1 - S L n Sr 51 L T , 7 s : - h K => A A* G D £ ± o 
TSR (Piflf. IfJI^S) $ilTV^ l^SffGLm 

ti. *-7f\rf-f SWE&' L' (n-y< 

(h) X-U. Wftr-^VDAT2' te.m&t^\ * 

nm<wmT- ^vdatt nm*m s l i t,zm& 

Ztl, • ■ ■±W6f-^VDATn' iiff-f-lfSLn 

[0077] V-xVyA^SD 1 lf'5fc£tf 

yruy^LfcBWRr-^*, y-xK^-f asd i 2 

[0078] jajit i d , ^mmmm2 1 ±*uf , ±w 
ftBfflffl^y-xF7^ a'sd i it. x-A-4y*° 
-x^b^^-f— -f yt7ft-fflov-x F7-f a's 

D 1 2^WfI^HSLl~SLn£4^LTfcD. 
i^, Mflf»13{i, y-XF74A'SDl l**Jfet- 

mzmmbmh^tdmms l i -s l n * . y-x 

4 A'S D 2^Htf^^-7ft|g»J^I» i 5 T 

-^hyyxyrfl^- if A $>7'JV\sxm^) trf 
1, 2^B#|^WtC^^LTy-XK7-fA-SD 1 1 , S 

d 1 2t-5-fL-5 f ^!itaj*-rs3tft, y-x a-s 
d 1 1 t«t sieWjfeHffi* y-x h 5>f a's d 1 2 iz i 
Sx-A°--f y^-x^b^^-^-^ yb^^-v-fflB 

[00 79] ^OJ;5£^-S;tT\ ^iil 2«iS 

>f y^-x^b^^-^— a yvt^-^-tm^zm.^ 

ffifc^rO, 4/1, y-iF^A'SD 1 1 , SD12S 

* (fimiraw) ^siji^^y^. ^bh±o 

^^^'#tixl>o x-A°--fy*°-X 
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mm±.mmm^imxm^nm^mmmmm 

[ 0 0 8 0 ] £35, A— >f y*°-y'^h°?^-f->f 
yb^^^-fflOWtfl^V i d e o2* s 7tn/ff 

T\ ^yyyyyx^«liT-y*y fcSUfflli: 
l 2fciS9&£:fro^*§£\ y-n— -fy^- 

X^t^^->f yt;ft-ffl«i^V i d e o 

2^ry^;HI^T\ tvr u y^'L^^Wtr-^ 
ii^^uJ:a^fflt-i>0^^y-^Ky^A'sD i 2 

-y OflW^m^M *-7VWt^ SWE £^(&"f 

i> ; ^'r # s . **s«j 2 T"(±. *-y;i/ 
fi^ s we ^ffli ^xmm^mmmm^m^ lxv^ 

s. 

[0 08 1 ] ifc, 11, SD 1 2 

■f S ? A 5 y^VVXm^T R F 1 , T R F 2 ii^il-? 
fiWtS *tf>|&fcHt, y-XF5^A' 

SD 1 1 , SD 1 2tfffl$fc^#*K#&i i Sr^J: o% 

mm$t t & o t i ^tmii * ^ * v y 

[ 0 0 8 2 ] i , 04 T^tfmJj&Tit. 1 *¥S! 

nsft-t\ m;m*^v-^ K9>f as d 1 1 , s d i 

23&i»#Lf V^SAi, _h!&t# < 1 ) JtM 2 ) £i» 

fc-tRS 0 , V -y F 7 >f a s d i i c?)Hf y y u y y'l>^ 

J: at, l7jyfW B W, fc'^MVT^ft^fM 

W»J# LT v ^ J: a t LT i i i\ 
[0 0 83] 77f^ty^tL^2ai^)f 

7J fc ^ a i a t, l ^WISrtKM^rtg^iSfcfT 

[0084] ifc, V-yFy-fASDl 1, SD12 
fi, i: *> b ^'W&ffJ'l? 2 ^ 0Bf#.b£t"^itiL{S'^ 

v ^ (i^ < , f: *, a, t^tzmmmsm i ^hbs 

1 , S D 1 23&S|3f tff^flt|iMtBMtr-y £«itf 

^t^^^i, y-y^y^ASD 1 1 , sd l 2 
^# xtiim ( #tcf- 9 \- y yy y r m^-r r f 
i , 2 ) s yytamL^tmif^^^vy 
[0 0 8 5] Milf, y-y^y^ASD' ^v-xf 

7^A'SD1, S D 1 2T«$5flS*l^ti±, iifBII 

mm i to y -y y v a a s d i # i ^t^ms fix- 



yy (ran L^f^*¥7"yy^yyfiir H l^it, v- 
xf7^a'sdi 2^m«gpi 3^tr-y byyyy 

Tfl^TRF2£gitT, ^fl^fHSL 1-SLnty 
[0 086] ttz. 7-X b'y-f ASD 1 1 , SD 1 2 

fc'^^^frMiatM^roy-y b'y-f asd 1 1 , s 
D12#S8Rl/OvtfcJ;^. 
[0 087] ±fz, y-y h'y>f ASD 1 1 , SD 1 2 
>y-M^AGD«, S^gPl 2^ffM$tlTV^ 

^Tbivy 

(y:.teffi>®s) *ysBfgsy(y M.tijfiffi^w; 
yy-'mmmmm^mm^mmm^zm^ti t § 

^, H5t^L/-dl^H»@^SD2 2^\ ^TOfl 

^#m^^^^lBiit/i*^\ BUS, fM«7J 
Wt^T* 4 . iilT , 0 5 i t^'H 6 £ #SH L** 1 ^ 

[0 088] H5(i, *«6HB^JfeJg)B3tti{tSjaA 
*^Hf St/a y 9 MX'fc h . 

[0 089] 05tet5VVC, I a B B i75gl2 1 ii, Hffi 
ff 3 ^gP2 2 i: , ^BKSG L tJiiWSBIfrtS 
«HB»[1IKG D ( ITF?- h H 7 >f AG D t ^ 3 ) 

[00 90 ] H^2 2(4, KS-f-Sro^ft^S L 

timt&--o<7mfflLGLxm*ivfcmmmp i 

X*«!S$nTfc l 9, #B^P I X(4, 7b'J^xtC 
[00 9 1 ] y-FKy^AGDtt, ^gP2 2t^ft 

o , 7ts:fi^£^a:^PGL«#^a:iit]iii?^*^i> 
i>erchh. tch. Fy>f a'gdcii »0£# 
tt#fflo^sns^y n -y ^ft^G c K , MlilK 
Uteft^-G S P t ^'ATJ § ^ 4 . 
[0092] fi^-HII»J0£#S D " (4, mMTWIIIS 

^fc-rsM«olgKi0£WIS(tttiycy;Ff- h* y >f 
^jSfc^oTis 0 , M^«fH^ii2 2 oitlom 1 ft 

^n»ni£S (OTy-yKy^ASDifc^a) t, 
^ii2^T(iJM2fi^-ii»0^ (iiiTy-y b*y 
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[0 0 93] V-XF7^A'SD1(1 ^952 2t# 
ft?tjfx $ i l£ ft "IS S L 1 - S L n (1 < n g N ) CO— 

mzmmztixa o , zimm^v ideoi 
yr u y?Lxm*m sli-slh s i> 

coxhh. Srts, y-xF7^A'sDic(i igs&ms& 
ft^fflo^ftfl^^yr u y n -y ? fl^f s c k i 

U y^'§tll>±WMI^-V ideolt #A*$*VO^ 

[0 0 94] y-XF5^A'SD22li, fl^SLl 
-SLn ( Kn^N) W-art*4^#*SLp — S 

Lq ( 1 g P < q , KqSSN) Wf^StiTfc 

«i!fc*fi#v i d e o 2 ^ji^-9-yru yyixm^-m 

SLp — SLqtJtaCffi*H"4t<0T*4. =5:t5, V- 

xf7^a'sd2 2ii ig»@^»mm^fsfi^y 
r u y??vv?m*§rscK2b. mimmy-yr y y 

^HBftfl^S S P 2 , BW$T-^fiW\^«^ 

-< v^PifswE t , ^yry y^Sfu*-;*- 
A yK-x*?wt^-A yt;tt-ffl«««(itv 

i de o2fc3& J A^S*lTV^S. £<9%£\ X-;W 

y^-x^h^-v—f y t° ? i^-olt^ftS^l^- 

it s l p - s l q commm. t nj& i x v ^ . 

[0 0 9 5] $IJ»2 3(4, y-^F7^fA'SDlH 

isWftfi^v i d e o i comMMco&y-yTV y?'W$L 

*\m L£fi#* S L x £*f LT . y-XH7^^SD 

l 2^£>x-;W y^-x^tr^^-- <yt°?^ 
-coWiff-^v i d e o 2^B#^ij^#^yru y?"i 
mmtth ± d iz. mm ummm^mmm 
m (^yr^y^mm i-zxomfcmmm^x 
mmm-y-yrv ymm^s s p i , 2 sra^-f s 

[0 0 96] <I £ X\ X-; W y*°-X^t°? A~^~ 

a yh°7^-Mmzmfti-mim^mw2 1 amm 
■jmiz^xme zm^xwrntz . 

[0 0 97] ±fES^ti D.if,l6(a) fc^cf 
±WtfI^V ideolt 06(b) t^^flfl^ 

y-yr y y^n >y ?fl^s c k 1 1 LTJU&ita mh 
z ^ ? n «/ ? fi-^- 1 , 0 6 ( c ) t^-rwifi^ y r 

U y^Hftft-^S SPU LT±fWfIfI-^V ideol 
CO 1 *¥^^^t*3{t-S*S»a^««5feffifi«S:^ 

^A^xfi^-fc^'y-xK^ASD 1 wm^tix^^ 

4. 

[0 0 98] SfclSHit, 06 (d) fc^-fX-yW 

y*°-x^t°?^-^ yh^^^-ffl«tfl-^v i 
deo2L H6 (e) t^^Mt-^yr y y?9 

n-y^ff^SCK2 k LXmWka' MUzCOtUy? 

\mk. H6 ( f ) i&ttwm^y-Tvy rwm 

^ssP2t LTX-;\°— -f y*°-X^t°?^-^ y 



b°^^-v-ffl«tfI^V i d e o 2 10 1 /KTtMJIhJ 

tts nh^mmmcojmm. it ^ vvx\m t . 

06 (g) t^ttftT-^OftW\0«}i^*- 
yVHl-f - S WE k &V -X K 7 A A S D 2 2 fcffiif&£ il 

[0099] M!!B1«GD ^4 

HHK? n -y ?ft^G C K k LXMWffi./3 K H z to? n 
•y ?ft ^k . MIIMfefi^G SPt LTiWI 
^Videol^l Stt*SJMt£ft!>^5MS«iii 

[0 100] tztzl. V-XVyA^SDl , SD2 2 

t5£vy-hv?A^GD izm& ^tih ^\m\^ti^ 

it. eiT<OHo<o*fr ( 1 ) - ( 3 ) *»|fc5*JtfUr 

[0101] ( 1 ) wift^-Hf yry y^'^ n -y ^ft^- 
SCK211 ttftfl^-9-y7° u y ^"^ n >y ^ m^i s c K 
l k itKx . Z I tfffiffitfUSr o T v t i 

sLp^sLq t,Z)tf L x Wlr- ^ o-9-yr v vTWfe 
imr-th =t 3 ^n&^t-r s . m^n»0K s d 2 
2(4, ^#*8ffi»nl»SD 1 J; 0 i>s tfyru y^l^' 
^ ( wmt^^mm. s l P - s l q <n-mm. 

m-flftSL l-SLn«j; 0 t^=5rl^) SC 
Kl(7)M^it« (MHz) >SCK2<7)Mi£$ta' (M 

Hz) T*>&<ii:^ rmmmizmti^. 
[0102] (2) y-xp7^A'sD l^yruy 

^fcfrSm-ffcSLx (l^x^N) fc, 

as d 2 2 ^-9-yr 'J y^^ff o m^ms l x ' ( P g 

x' gq) fctfcV^T, RB#tx = x' t^^^rV^o 
BP*>. Sy-XH5>fA'SDl, SD2 2ffi 

6. 05t^t"j;5t, y-xF7^-!SDi 

^\ y-x as d 2 2 t«t Sfi^lt ( Mi-Jffl^ 
l P ) (znt^yru y^mmzttKx^< t 
i> i M:x±comwm ( M-ta' fi^-n sl p +d t^tt 
tfyryy^'^tf a c *«at, y-xK^-fASD2 
2 ^'fi^ ( iffl^-H slp + i ) i/zMLx^fyy 
u ymmm^-th ± 5 ^mfi^yTu y^i 

^I-^ SSP2^y-^K7^ASD2 2 1 ffi*&-ftLtf 

[0103] ( 3 ) x-; w y^-x^h 0 ^^-^-^ 

yb^^^-ffl^mm^-v i d e o 2<nmm?&m. 

COMMK 3iWmmv ideol O^il^Jrt^T. V 

[0104] ^H9gJB33&*, tt±.C033kft ( 1 ) - 
(3) ^jf^LTV^iOt LT, x-^-^y^-X 

M2 1 olBIJj*S«^0l!^M(tl> . 
[0105] y-XK^^ASD 1T14. $[JfflgP2 3^ 
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^m^ntzvmm^yr o ymw&ss p 1 £ 

Sftf . ttl^tyr u y ^ nv^ifSCKlt 

=fc-o*£\ ±nwwi-tv i d e o 1 m-yrv >r*m& 

Tl-VDATn ( 1< n g N ) ##ft-5H|S L 1 — S 
LnJIU, ^aiMGDC^tlK (HJI 
»M) S^lT^S l^BKGLmtgKL"CV^#H 
MP I X£JiifcS&£;h.£. ittlfer-^VD 
AT 1 liimms L 1 fcffil&Stu ±Wf-^VDA 

^ VD AT ntifi^HS L n W^^§tLT^-^» 

[0 10 6] V-Xh'7^A'SD2 2T11 

^vs'sd i tmmz^ %mm2 3t^\m^fitzmm.m 
*H->rv yymtm^s s p 2 *5BtT , uwiui-^-f 

yTU y?"? ny?HfSCK2tJ:-)T, X-; W 
deo2L IB^T-^flW^^i&M *-7"/U 

fi^-s we t co^yru ymmmik-ri . 
[0107] i^yry yfizx^xnWz&B&m 

T-^^fl-^-H^^tfji^^ *-7>t~? swe P 1 

-q' ta^T r«a^ff«Tj twurSfL^, 

->f yh°^^-^-ffl«lT-^VDATp' -VDA 

Tq' (lSp" <q" , Kq" ^N)(i. 

SLp-SLq SrilLT, ^S$JlfB»f0i&GD£J; ~>T 
KIR (HJ1&^4) l^BKGLmtSftlt 

•o>s#b*p 1 xizm<m&ttiz>, srts. «i»>f 

^-7";HI-^SWE^" L' (n-WUO «oBf, r- 

06 (g) xn. ««t 

-^VDATp+l' -eW^^WIR'r 

^VDATp' !ifI^HSLptf*|&§^. ■ ■ - ± 
BftfltT - * V D A T q ' (ifl^H S L q £ il 

[0 1 08] Oi "3, y-XH^^A'SDlt^m 

rvy^Ltzmif<T~^i. y-^F5^s'sD2 2t 
i^^yyy y^x^««r-^T-±»§^^ t£ 

[0109] HJit i 0 , *HM^J3 tifuf , ±B£ 
«Bffiffltf>y-.*T*5>fA*SD 1 fc, x-^--<y^- 
x^b?^-f— -f ytf^^-T-fflcoy-xK^^^'SD 

2 2fc^'^tfI^I5SLp-SLq£^WLTfc l 9. #» 
■o, MtPgP23(±. y-XN'5>fA*SD l3&«5fetffil6t 
#li)ofc<i^iSLx (lSx^N) y-XF^ 

a- s d 2 2 ^Ktf^tigft-r^ i -5 1 , ^fi^y 
ry yymfl^ s s p 1 , 2 £ H^Wfcf & lt y- 

XF5^fA'SDl, SD2 2tEB*i-S!tA, y-XF 
5^SDlfciS ±BMiHffi Jy-7K7^^'SD2 

2t; i w-a-^( y^-X^b^-r — -f yb?7^ 



[0110] zeikolzt tz>x\ HtSIQ 2<n&& 

BH±tfc^T. z<vmjmm<v&&%i&mzA-^- 

(mmsmmmm ^Mh^tz^, m^mm±m 
m^mmx-emms. h % < , mm>&<?> ± v 
7^mw2 i&nt>ti&. z\<?)ko^z^ x-^wy*- 
y^^^-^ndm^m^mM^m 
mz^xcommzmuzt ixh. mm^imx 
imfczzmzmcommmzt,*^. §^t(±. y 

— X F7^^'SD 2 2 ^OlBiJjffl ? n >/ ? fI^OJI» 
« . £ft#*fcSSB$ tiT t^y-^K7^A'SD^ 
C0»ffl^ n -y yfl^JI «=tb<Tffi< I&£T"e? I) 
<7)T\ x-; w y^-x^b^^-v— -f yb°^^^- 

[0111] ^rfc, X-A->f^-XW?ft->f 
^t^f+-ffl«Wfei^V i d e o 2^'T^n^"fI^ 

T\ -9-yy«jy^L^B§«ST-^^\ fesmUflJ: 
izmmz^x 0 2 2 

Kfi9&iiro^*£\ x-^-^y^-x^ 

b^^-T— f yb^f-^-fflOWftft-f-V ideo2* s 

T'y'^;WI-f-c\ -tyry y?'itzmcDm$.T-?fi\ 

£iiX^&M£<7)MtLfrX*$>&b §t±, ^ftr-^Ofi 
^•H^*^^ 7'VHI-^ SWE fc^Bfr-r S i t aGf* 

*c#-&. *mm&M3xii, #a*-^*-^/Wi#sw 

to 1 1 2 3 *3t. H6(c^lB»iyjST1i. I7KTIJ! 

^|^j-C'|njH5(CW;j^V-XK:7^KSD 1 , SD 2 236* 
»ff LT^I>£\ JilB^fr ( 1 ) - ( 3 ) ^ii^fPl 

0 . y -x k 7 >r a- s d 1 </)^y t U ymm^r 1 
tz\k. y-x f 5 >r a s d 2 2 coir^4&i s i 3 lz , 

1 *WJ^F*]T\ t>fr)tt<7)V-A F 5 >f ^«tW 
[0 1 1 3] *»SB*J3T"(4. ±IE»SB#J1 

t |5i#^ig»i&tf o t ^ s ^\ y -x F 5 >f A S D 1 , 

SD22(1 M^i»M*3 

=5: t ^ ^ fc (4=3: < . Miii^«S 2 ^0MS 

JjtTftotfcJ:^. ^(7M. y-XF9-f^"SD 1 , S 

d 2 2ffim£.m tmwmzm^t o #ati 
m^<?)?A $ynz : <mi%tttiim^\ 
[0114] ifc, y-xF7-fASD i ty-xF5 
>r ^*sd 2 2 tn. m^2 2<o±Tt=*rini-f sMsaM 

t^timffiM LT l * £ £\ Mti^^fflO 1 SflfeM* 
COV-^ F7^^'SD1, S D 2 2 i^JSttS^TSIftS 

[0115] ifc, y-xF7-r^'sD i ty-xF9 

>f^SD2 2, y-F H5>f^GD(i. ^gP2 2^ 
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[0 116] 

imwMk] SLknXoliZ. tmuzituK. ±wm 
mmmm 1 fi^turaw t mibtoois 2 ii^§- 

»0 wi-^f! z mm Ltzmz . *<wt4i£ m 2 m 
msmimimizmrth x ? izmm-t m 1 
mwtmmmuz x zummmzm 2 m^msmm 
i>zn wmmmxm^z±M% z 1 &x% x . x 
-y W ytf-x*?v?^-4 y^fi-r-zmmz 
fto zhftx% & . zerns^ m 1 immmmwit 
m 2 mwmmm% t mtimco^mm < , 

ffl±0*S'M^fiMT"^S i> ^L=S:V > . Lfctfo x . 

ytf-X^tj-^-A ye^-v-Srfro 

[Hi ] ^f^oswisi tfc(t-s?s H B B ii*^^ 

[02 ] ( a ) - ( g ) {±0 1 ^^ft^^fcttS 
#fl^D?-f 3V^ J r-b0-C^S o 
[03 ] *|gBH^sai9BIB2t:ti(tSJSftS^I!t<^S 

[04 ] ( a ) - ( i ) {±03^?S H a H jl^©:fc{tl» 



[05] *%Hg^HS£^ 3 Cfc it I) SS^^^g 

M&^-r^n >y 9 mxh h . 

[06 ] ( a ) - ( g ) (i05tO?« H B H H^Etfc(tl» 
[07 ] «*^ B B H ^^MOggP«^St-7"n -y ? 

[08] ( a ) - ( d ) (i07 '(nmmmmzmh 

[ft^WJJ] 

1 , 11, 2 1 ^ft^SE 

2, 12, 22 m.'mU 

3, 13, 23 mmn mm^m 

SDl, SD2, SD11, SD12, SD22 V 

-xk^a ammmmmm 

SLl-SLn, SLp-SLq ff-^H 
G D Y Y 7 >f A ( »Higt« ) 

gl Ttaaiffif 

Videol iWftjf^ 

scki, sck2 Wftift^ryy^nv? 
sspi, ssp2 ^fifi^yryy^fflfefi^ 

Video 2 X-JM^-XW^ftWy 

SWE mk?i-A *-77Hi# 

TRF1, TRF2 V 7 ^7 T fit ( b 7 

yxyrm^r) 



mi i 



V-XF^-fX sdi 











1 1 1 1 1 1 EI El 1 
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[1*12] 



(a) Video] 7^*>:i iiXTO^^ 

(b) SCK1 I I I I J I I t f I J I I 

(c) SSP1 . 




(d) Video2 75;/*;/7l3i>fl)A^ ^ ^^flB fl 
(s) SCK2 
(f) SSP2 



(g)SWE 



SD11 



GCK fa 



y-7K5^A SD12 



•I 1 1 Iflfll 
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<c) SSP1 



(d) TRF1 



(e) Video2 7^y?m) ^m)( 
(g) SSP2 



(h) SWE 

(i) TRK2 



n — ^ 



[ 1*1 5 J 



Video 1 
GC^K 



y-^fo-i'A sdi 



{1- 



V-^K^ i-A SD22 



[08] 
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[06] 



( c ) sspi p~ i 



(d) Video2 -J^,y*^m® ^ J^*>?ffil3 XvDATy ^W^ 

(e) SCK2 ~~| | I 




(g) SWE 



[PIT] 



SCK SSP SCK SSP 




1" TSLG3 j"["SLG4' 



711/ f^-^OfcS 



(51)Int.C1.7 

G 0 9 G 3/20 



H 0 4 N 5/45 
5/66 



66 0 
680 

1 0 2 



F I 

G 0 9 G 3/20 6 6 0 A 

680G 

H04N 5/45 

5/66 1 0 2 B 
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F^-A(##) 2H093 NA16 NC16 NC32 ND60 

5C006 AC21 AF38 AF43 BB11 BC20 
BF11 FA04 FA05 FA06 FA07 
FA21 

5C025 AA28 BA28 CA06 CA09 DA06 
5C058 AA07 AA08 BA03 BA21 BB06 

BB17 BB22 
5C080 AA10 BB05 DDOl DD09 DD12 

EEOl EE17 JJ02 JJ04 KK02 



